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a a) km a 





(54) [s&ew^w] ^offia^^s 
(57) mm] 

im] jBflr#©K , y h*fi< u n« 

] ps Kaep* $ ^fdt -^isp tfc 

• SBttSilMSS 11, SI 4T'|g»U (fcftS 

ftatas l 2^11,0 (fflUWHs 12m AMiL 
ffi*, PS K^ff^^f 1-5 H^tfXfctB t JfcB U 

ti±ss»^as 1 3m ^fflfix{cs^#teia*ffi 
£M»u ^»sffs*^s-3#jiffl±ffiaiE»as 1 



r~i«kE~v s 




m*m. i ] VLftmtttvmi s ^fc«**twii l 

ffiffiro*) rottfi±«o*/J^fcSBB«liiJ;9, fir 

*ftlBM^ffi±«Sr, Ify Hi&&3*a»e>L start- 
up Lritiittffltar fc£##£-f5«#yj£ffi 

[3PJ©i£»&f^] 

[0 0 0 1] 

(Phase Shift Keying ;PSK) ^<©(£ffi^fi;fo£fc-Sffl-f 



[0 0 0 2] 

[0 0 0 3] Ml JiJi* r-[f « • aff fcjsit 

5f-f v^/Ha^Sl #JJ& (Bg 62-11-25) Bg 
H^P. 3 2-9 1 

£ft2;7V -f- -f- -f- ^V^r^v-aV 
X ^"V 3;=^ 3 yX f^/n^ (IEEE T 
ransactions On Communications Technology) N C OM 
- 1 9 [ 5 ] (19 7 1-10) (*) A. J . V I T 

erb] '^y/^-v'3t;i' a— ryF if 

AX (Convolutional Codes and Their Performance in 
Communications Systems )"P. 751-772 
£ifc3 ; B. SKLAR V-f i?9;V 3*^-<> 3 
yX (D I G I TALCOMMUN I CAT I ON 
S) " (1 9 8 8) PRENTICE HALL (#) 
sec. 6. 3. 4, P. 3 3 3 -3 3 7 

«6Sife©teffi{-brs/ hMSrfiJ!9MiT5PS 

[0 0 0 4] 9 i SrDftBljftoffift, f c £^f»$ci: 
U Rfiffie i ^>y#>£jf«fflT»t»t-3i£ 



S (t) =2 h (t-iT) sin(0i) cos(2tc fc t) 

+ E h (t-IT) cos (01) sin(27r fc t) 

= Re {X wi h (t-iT) exp[-j27r fc t] } 

- (1) 



flU wi =s i n (9 1) + j c o s (0 1) 



h (t) it, 4 ys</vxuxtfyxrmm<v%*yh$iAz y 
(f) ©B^«*M«^fc3, r»h (t) ri, jfcro* 
h (t) =1 (t=0) 



h (t) = 



0 



iT ; t =£0) 



mfgPSKil, mm<9(De i %®.FB-fZ>o fflZ-tf. 4ffi 
PSK (QPSK) ©4§^\ lfiiffl(c:*fLT2 tfy b& 
mV^Xbtl. {SffiOCDB^ (0, 0) , imn/2(Dm 

(o, i) , m&K<r>m (i, i ) , fiffi 3 7t / 2 cost 



(1,0) ^l£tl.5„ (1) PSK'H 
14, sin (Oi)Mcos ( 0 i ) £J1« f c <D 

[0005] samite ( i ) S;(ca:s*«^^ c 
5 r i ic J; 19 , ^-^/^ K«4§-«rft5. ( 1 ) 5£<o s 
(t) tESSS&SS&e xp (j 2* fc t) SHiC 

3i, (2) SCfc 45. 

[0 0 0 6] 
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00 

S(t)exp(j2« fc t)=Re{£ wi h(t-iT) exp[-j2s fc t]} exp(j2w fc t) 
i =-oo 



= T. h(t-tT)Re{wi exp(-j2s- fc t)} exp(j2ar fc t) 



= £ h(t-iTHwi exp(-j2sr fc t)+wi exp(j2* fc t)) 
i=-oo 



*exp(j2s: fc t)/2 



- X h(t-iT){wi+wi 

[0 0 0 7] (2) ^OiMISE^iSWsrt 

[0008] L^u ^^wiiff-eii, esiK©sSt» 

[0 0 0 9] H 2 tt, t£*©fci*{t^-i£3ffi36*0>3« 

[ooio] ^roSflWP-CH:, MUmUK^n^^ 

(RFfflfSftft*) a&«WL-C4arffiSM±©at*1»* 
bSrttW-f5«WSPl 0 fc, IMIff $ b fc£<5#-t- 



exp{j4jr fc t)}/2 

- { 2 ) 

3?jgWHfi^SB2 0fc£, to*T^5 0 
[0 0 11] HffgU Oil, /^F^'X7>f^ 1 1, 
T-Tn'f/'fjVi'A'VmM (A/D^mfl5) 12, § 
SffWS!MWg|S (AGO 1 3, t:S*«5S^$l5 1 4, 
n-/-!X7^^15a, 1 5 b , #Hfc§§ 1 6 , XtKfi 

ffi-^H$2 0ii, 7 f -^^JS»2 1, ^y^y-^2 

2, &tm^2 3*^rurv^5. 

[0012] rrogjf^ro^a(c*3VNT, ne d) a 

mam &yf) , mmm. tmyH 

S^SitSfcfe, RFffiSlflf-^a (=r ( t ) ) ©g 
ff&^tt (3) 3;©£5K«£tl5o 



r (t) =g a Re {X wi S 

exp [-] 2s (fc + 

go (t) ; fra£Sg©Jl«#14G (f) ©Bf^fSWEM 

itg (t) fcexp (j 2k f c t) t<Dm 

g a ; f5^g§{C*5(j-5a*}CSH^5^^KD»^ 

f o ; mm*?-*? h 

0 (t) 

r<D (3) SCRFSSif^att, 

9 1 1 T?ffSjaSt*S«!iSftW$n, A/DfMl 2 
T-xV S?* /Hf ^\zmk 5 tiT»ff ^ fc * 5 0 ( 3 ) 

*x5i5i-MEb, ^fI©xV^/Wf-^*a£PJ-© 
[0013] (2)ST1i, IxW^rexp (j2 



go (t -u) h (u- i t) du 

f o) t- J d (t) ] } +n (t) 

k fc t) tLfziK MdA, gffi$t£r2:9>U 
Zfl^MZ- cos (2it fc t ) fc s i n ( 2 71 
f c t) Of-^y^jK^^htdsttSfiSrmtSfe 

1 5 a fc 1 5 b ]CX <0 , KflS^^^Sif*-t- 

[0014] e^©ji«#tt^vM4««('*f-r5 

K{f^-£^©£*Mgtf«b fc LTffiffl-f 5 n fc 

16t±9, (3) S;©e^BS©^jft«#ttgo (n- 
k) «iE-r5„ fiiffi^aSHIKl 7(ci<9, #^ 

«fc*rr3{fcffi£» 2 Tt n f o / f s tmmm-f n e 
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(n) £f«E1-3 0 

[0015] ^5 tt#^hfcs«*^^/^ m 
2 ft5cspjs©«*/SiE««sj»Bifflp« bt-fca. mm 

:t\ Hf U£m-§-§l5 2 oftw^-^JSi^ 1T?«, & 

««fcA5;M:i fefiSa -itfcfcJ&kax 

[0016] 4 >9 V !i, ^^!) CiATl Ltc 

«-WS2 3T?tt, ^ny^f, fcfc*£JWJ-!Hf©«F 

[0017] jfcfc:, tfrta^zSfc 2 , 3taa«^tifcfcfc^ 
[0 0 18] -^{c, ^Ibiift, «MiIffi«©3il*jlffi 

=.<D±f$mmzmBik Lfct>©as b v y *H»i 

*©«-£©IS. Sflff-^t buy BTt6*g» 
*) :tt. Sffffi-^W try MS 9 ^ITiEt- 

m^mtLx^h-^^mxh'o, {fwe©t>© 

Kit) buy *0^©S&«r$Bfc{i^^J£Jfc«1-$iS 

[0019] vf\?&ttm\c-o^xtt, fffle^K 2 

[0 0 2 0] g|3fi, fcfc*r*#-^fcliifHHTfas>*. 
[0 0 2 1] fcfc*£#4WtfcfT5»^ ATlmtfy 

fim/n iftSo it*r©A7jt*y b£^*T®*©k fcT 
y b^6>W^Sr*fig-r5^ ttJfcftkfcv^o ^©41 

flSV— b 1 /2 , ^JfcB: 3 , 111, 101 



[0 0 2 2] El 3 T?fi, ftffATJ If y b Sr^fr 3 If y b 
^- 7 7r2 5tfif,}l, fcfc^^^-{Ci D . 2tfy 

b©W*as»e)*i5. 3u*#«s:(4i ntioiffc 

5^f), tiJTJ©— *S/5777 2 5©£tfy b©f&3ft 
ift9, t)9-M^y77 2 5©l#|t3#|©t' 

[0 0 2 3] H4i4, 0 3©fcfc^^^©£j&#£ 

[0 0 2 4] rrol34ro«£*lRlttS:*fK'y b«r^**v 
'<y7T 2 5rt©:R*£*U 2 k - J ©ft!^£D3o 
«-eti4i:*5 0 Wii^^T, O^ATJ^^fcif^- 
ft, SlllmftoT&©^fi{-i^, iJ:©2 try btfSffl 
7j£*x5o l^A*Snfc*a-H:, WBRK&o-C 

[0 0 2 5] g]4£#ISLoo, fcfc^r^-^-ftl^tL 
Soffit LT, t^t*T/V 

[0 0 2 6] b HJ ^0±©lll|j|^ffii£ 

J: 5 fc, ^y*5S»©iKi (x-fWf) # 
bH>^Htc*SJ;5t, £-:Rfi(£A7j£ti3 

7^»^t£^C£lliJl-S^Vfc2 try Y<o^^yf- 

[0 0 2 7] $-f\ 2 try bAT^ftSfc, ^ffi^O 

A*7"7yfi:ov^t, WEftA^try b io^y 

<?V byy^ 7 (metric, £9) ^f+*L, §7*7^^ 
^t£ifi&w\<D^m{^tfZ>-?7V=?t b y y^ 7 ©^^ 

hVyfi) t. mn^ntz^yy^<D/ b y y 

y) t|x.T*5< 0 ^r-C, ^yy^SrSWLTVKg 
*©mffl*5^^t*5 0 ^v^ii, /^cD*/bW4^^y 

[0028] 2t-y hAxmtffiimm%m<9Mi-t, 
R?»gg(D/^^^y*i4^rKSi:*5»-t:\ /-^y^y 

^ b y y**ft©KIS&WW-.5£i:K:fc5. 
[0 0 2 9] 9ct, Bg^HISttt^SroJlvScov^UifH 

[0 0 3 0] ATJtfy HB-trofcOSr^ffiL-C, bi^y 
^llJico BTfg^^^ t b y y ^ ^fbJH-S^^ji 
WStirffmSo -7j, A* try HS^toit^tS* 
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frfeLS (±30 *4effli-5*jSfe*sft*l£ti*rftu5. 

[0031] ma, mmimh-r, s?*/Ht-*e 

S^5„ rftfcfcTL, 4-f, 7«©H 

W?titO~7©fiNsfrM5. bp^>> 1 

ldifiv^lgttpfc^^S. iit, HI 4 <D buy *B_k 
O^yyfi'yfci'O, lfcU 0~7©I 

Nstr (2XNs-7) tam-fS^t-e, A^JtTyh 

t^y^fi/^tf/wmto mm) &±zv^7>^z 

MIR L T V > < tr * \? T>v dt 3 X A tfS BTfg t ft 5 o 
[0 0 3 2] 

[|SBJ^|^Li5t1-SiSM] L^L^se,, ft*© 

[0033] HP*,, {m^^nrnm^ s& 

<b©ift3„ r 5 Lfcfi3l««t|£CfcttjE©^5t < t 

[0034] *mmmtm*&mi>m<>r^tcmMt 
u-c, psK«ii*s:fcS8wsa-f-(0B, ^yvmtm. 

(try h±g) Sr#jtu-cv^«cv^ti>5^ov^-c«f* 
Lfc*2WS«-f-*l£Srii#1-S t>O-CS)5 0 
[0 0 3 5] 

■f - 5 * fc, teffi^lW±K*i it 5 $ fflttft ©SBRteffl k 

©AS^tt^sm-^tffiffi-rs r k zmmk ltv^„ 
[oo36]fi^ teffiSP*S;T?«SIS^fc«-^*« 
IS Lfcffcffl^lf ±©ffi«1f e>, \m k W^&frh ©Eg 

S t ?rs*r sfits • siM#aa t , mm$m • tm 



©B#JfcfcS©g*«£ t 9 , filffi-f tl<Dffittm$ ( 2 7i 

/«nBfi^^^T?ssflrr5a*©<fcffl©jR) omit 

[0 0 3 7] Sfefc, iifflBK£a»e>©E«;as*§<)fc5 

£#aUT©#£-l±±«0)Sr/hft& t <0 , itfjlHS-^ib© 
»^ 2 J:^i4S*iE£ i: 5#«c£fffiE 

fltfSi; ft C T HfjE&ffl ±ft # * 5 ffiffl ±ft*IE^ 

[0 0 3 8] 

s«^a^i*s„ «fcffis*R«aa-rtt, A^^fcW 

«fcffi"f*i,fc*<Jt, ffiffi±ft*«3f 

[0 0 3 9] 

0 2 <p<omm k &m<Dmm\ctejtm<D®^i>m£nr^ 

[0040] 05 i^liiSMf ^n^ffi SE©g 

[0 0 4 1 ] -Wglf^ii, ft^CDE2 fc^-CD«ff^ 

ti&magm±.<D]mtim b ^a^j l, ^-x^>- k« 

(lsi) m%m^itm&m&. 
[0042] ftjb\ »mi^sff«a^itbfL5^ 

(interleave, %/ 4*S? YDQ 
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[0043] mmwi^n 3 o », MS'it #b a»e>ifefli 

ftg&4 2, feffi±S«*^4 3, E6ilfi*a4 4, @K 
354 7, JW«£x-^ffi^4 8 «t!9fl}^$iX, 

mtiWKti, y*4 y -^'35 o ^sattsnrv^. 

[0044]^^!) 5 0 ft, tt^JSf'-^m 

9 y -^3b 5 o K-wtisitft?—* nmmmz.&-<mz- 

^-^fli,<DX\ «t^6 0m f«*ffl&;h,fc«eW 

z i r a d = t a n" 1 (zq/ 

*Sfffc>tl5o it/4>'7FDQPSKM*I£LtV^ 

(4, (0, 7t/2,7c. 3tc/2) CD 4 fit! CD ft CD lo 
&S#LU «#S^A^$ix/c^i4, U/4. 3 

i r a d (t) =k tc/4 I 6 
fflU 0 (k) = | 



rro (5) S;ft«|JEi-5kK:#U 0 (k) 14, 0^6 
(k) g (ju/PSK*a-CSSflN-5H^T«Xfirffi«)3R) 
SriKfc**-,, n/4^7hDQPSK*a:T?aSfll't-5H* 

[0 0 4 8] 7f^S 1 3Ti4, {ifg^ft^f^lM 3 

prad (t) = (c o s 2 6 
XT7^S14T1±, JE«S£8|5 4 4{c.fct), ftttigtt 
(zp, zq) a»f>, JS^P>CDSB!f z z£ (7) 5£cD 
zz 2 = zp 2 + zq 2 

9, ^^^©Sgili^DT, SEK«*p 1 en (t) 

p 1 e n ( t ) = 0 ( z 

= 1 (z 

ttU AGC13(CJ;I9, /<y~<D¥mmcwfe£ 
tiX^&kLX* zz thl , zz th2 Srftroj;5K£6 

z z thl = z z th2 = 0 . 2 4 
z z 2 thl = z z 2 th2 = 0 . 0 5 7 6 
^WffiS (z p, z q) , ttWitfflz i r a d, JgjR«» 
feOEStz z, SW^tiSftffii r a d (t) , tSSifi 
z z thl coK#SrH6(c^-r o 

[0049] 16lit = 2n+l CD|§£-T\ ^W-fiffi z 



[0 0 4 5] ftm, ^KM©ftflJS«^?£Sr, 01 

[0 0 4 6] 05 <D®MM 1 0 T*(4, RF^gftlf ^a 
^A^£^3£, lfcJJVvr, RRFffigjf 

ita©s«sn±osg (ip*,, i^ffi^zp tats 

v\ tW£f-^Ms l o^t5o 
[0 0 4 7] |p*>, MSffif*b^A*^ix5f:, v 
■7s i it\ <fcft«tMHS4 ltioTftffiSiJIWfrii 

5„{4lBzira dilS; (4) ^ib}l5„ J?ffi£fL 

£{4f@i4 0 ~ 2 Ti coffitcDjiS; t 5 0 

s p) - (4) 

7c/4, 57t/4, 7tc/4) CO 4{3/:fflcDftcD 1 o£rjI 
IR-fSo t #S tAi) SHfcftffiO^lt i r a d 

(t) », #3; (5) t*^-j;5t, mmtsntcmsz 

i r a d t«*t^Setlk 7c/4cD^CDffi^ite 

(k) fcsttft t-r5 0 

(k) dSft/ht&Sk - (5) 

s i r a d-k Tt/4 | 
£ = 0,2,4,6 t =2 n+ 1 
= 1,3,5,7 t =2 n 

k&mmz i r a d©fitSTtLe (k) CD«t U 
fcsS (6) OJ; 5fc**f. 3Wl$*l5itffl i r a d 

(t) £i5*S£rp r a d (t) 
(k) +1) /2 - (6) 

i. 5 ic»Wt-?>„ 



£ (8) Si^Sffi-TSo 



• (7) 



■ (8) 



i r a d<Dffl«»£>, i r a d (t) =0 5:45. **3, 
tftfflteffl z i r a d aSR Citt-C, t = 2 n CD»^tt, i 

rad (t) =7i/4i:*5 0 (8) SCtt, ffigtfS 2 ^ 
«HcO^|j^&5±J^ rcoMgtf*^fffi*-f, 2^ 

-r, 

[0 0 5 0] Xf7^S 1 6T-i4, fiffi±aMiE§|5 4 6 

^T7^S 1 5-e#b*xfcEEil««;j;<9, 
(9) *©J:5^ (6) SO±Sp r a d (t) (i« 



ZE^fJnx., p r a d 2 (t) £#3, 

prad2 (t) =prad 
i/4v'7hDQPSKMOl^ ^T7^S16t' 

(10) S:©i5i-¥W^5„ loffitaiRSixfcteffii: 

i d i f = i r a d (t) - 

\im^(D±m%ik-& (id <©«fc5£, iSM-rs^co^r 

*@±«©P^ ffil^7©±S£ LTjfttJ-fSo ffiU 

p d i f =m in (p r a d 
^fy/S17m ify h±ffiiftJI3B4 7|;:«fc9, iff 
IB© «t 5 ^SW^tifcfitB^(-*ffS1-3 h?*J£, tr 

/4©B# (0, 0) , 3 7t/4©Bf (0, 1) , 5 n / 
4©B# (1, 1) , 7 7i/4»B# (1, 0) tfSafrjS-f- 
5o ftfflii i d i f ^Mlfc-fZ My h fcJHK: i b 1 , i 
b2tt5„ ibl, ib2B, 0^til££3 o 

[0051] tr^ f±Sp bi, P b 2 hcrs; (12) i 

9ftttJ-f3„ h**!*- l~l-e#x.fco 

pbl = l- 2pdif i b 1 = 0 ©R# 
= 2 p d i f - 1 i b 1 = 1 ©R# 
pb2 = l- 2pdif ib2 = 0 ©B# 
= 2 p d i f - 1 i b 2 = 1 CDS? 
^±co^a^J;!9#ibti,fcp b 1, p b 2£t*y h±S 

b 1 fit- 1 1 ©M©ffit©ffi£® <9 , p b 1 £S 1 K 
i£VM$, l-C&SWt&tt^HK, p b 1 lKiEl^ 

«#, o-c*5"sriBttasi«v\ P b 2t>wefc3o 

[0 0 5 2] *eR|j£f , -*« ! SlS 1 OtoHMkWLX'rsr? 
S 1 fUSx-^ffi^flU sa^ftffltf*-** 

3„ ItS60m ^ry/S 2 0(c*3V>T, A7j£ 

[0 0 5 3] #SlftW©ft£Jje«^#8:£tr* trfc-g-l:: 
ilffl Lfc *§£•© t* y h X. 5 ~#tt© V 5 a V- *S 3 

*4@7 m^-fo ma* 1 1- yhs? ©¥*&*§ %^*a> 

df-EbtJHW«*«SNo©JtEb/No, lllit 1 

SrUPPUjetr* tftg^-Lfc*^ Otf#J£J£0!l©*>eW}£fcr 

[0 0 5 4] g|7©->^ a.l'— >3>"##tro^TlftM 
-T3„ Uuyha?17 1lfyhOl«f^?^l 

(8 9UyM £^7*2 (82tfyH Cl#f-J\ ^7 
*l ©«-!§■©*, fcfc*r*RF#ft;-r5. ttfr^&ft 
^•fbcO^ftl—H/2, }*Jjfcg6, tiMSl 1 

oioi, 101111 t-f So fcfc^r^-g-fb^, 

1 ©ff-§- (17 8 try h) yT, 2 coffin (8 



(t) * p 1 e n (t) ••• (9) 

TV^3„ 

i r a d (t-1) - (10) 

(id ^\mhfs.w 

(t), prad (t-1)) - (11) 

2t>H £ 2 6 X 1 0 ©K^t i <9 , ^ y -^S 
ft U 7r/4^7hDQPS K#l£-e3EH& , fltfHfff « 

y^y-ztlu ^7^1 ©^tr* tr«-s§-r 3„ tfrtE 

ffl^2 0 0^B7f^, iffL, ^7^1t^7^2 
©-tix-^tL^ov^-C, try h=9-u-hfttHli-*. 
[0 0 5 5] r©H7^5,MP>^J:5t, «I*#iJT* 
!±, 0CEb/Noflfl«i^ «©»ljgt^ 
fW£fct^U tfy hai9-v-ha*/h*<*5. M 

*^ft<-C»Ftr. 
[0 0 5 6] *H*«[4±fB*ft«(-PSS$ti 

*.Hr&c©j; 5 

[0 0 5 7] (1) SI 1 OX7y7"S 1 2}£:}3V^'T\ & 

ffi*«©W-»S;tt, (6) stKRgfeT, s (k) ©At 
«SK:#UMII«'>U 3>o, e (k) # o ©#e-tt:t;fi 
©**«*£ !K 6 (k) (2 w/36»S[PSK** 
-C«ft1-3H*©ttffi©^) ©*a-tt±a©*/JMiS:t 

«^jc±5, o-ioo, |K^^ii-l~l£ 

[0 0 5 8] (2) il©^7 1 y7 p S18ICj5^T, ^ 
7^S1 7T?#»fclfy h****©****!]^- 

*©-c, aa^s^srffo-c, ^©jit^ftfijgT 2 -^ 

y xa©* h y y^stsst u-c, aifliiWf Srff 5»e- 
it, ^©**ffifflT-t, ^57^ff#©»J©7jS;T^ by 

y ^ Srtf»-t-5*^fc, #'>©^JEt?lsffl^WIBTf& 
3„ 

[0 0 5 9] (3) BUDt^Sf-^StiiMSlO 

i4, 7-p^ (Block) w^mmm^xmch 

^^^t-m-^-©^£rlcaft^\ try b±Sti5f+ 

[0 0 6 0] (4) K 1 © If 9 tr^-g-fi:, m*<Dy*4->< 
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